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1. Introduction
In RANP#91-e, the WID on NR positioning enhancement has been approved [1]. The following scope was specified for the support of on-demand PRS:
· Specify on-demand transmission and reception of DL PRS for DL and DL+UL positioning for UE-based and UE-assisted positioning solutions, including: [RAN2, RAN1, RAN3]
· UE-initiated request of on-demand DL PRS transmission; 
· LMF (network)-initiated request of on-demand DL PRS transmission; 
In RAN2#112e, the support of on-demand PRS was discussed, and the following agreements were achieved:
[bookmark: OLE_LINK29][bookmark: OLE_LINK30]Agreements:
UE-initiated on-demand PRS request is enabled by enhancing LPP RequestAssistanceData.  FFS how much control the network has over the UE request.
The UE-initiated mechanism is enabled by the UE request triggering a request from the LMF, and the actual PRS changes are requested by the LMF irrespective of whether the procedure is UE- or LMF-initiated.
Put the stage 2 description for UE-initiated and LMF-initiated PRS request under the same framework.
In this paper, we discuss on-demand PRS from RAN3’s perspective. 
2. Discussion
The UE-initiated/LMF-initiated on-demand PRS is about UE/LMF requesting or suggesting or recommending specific PRS pattern, ON/OFF, periodicity, BW, etc. The main difference between UE-initiated and LMF-initiated solution lies in who triggers the on-demand PRS. The two candidates share a lot of common in the procedure, which can be showed in Figure 1.
[image: ]
[bookmark: _Ref68198924]Fig. 3- 1 The procedure for UE/LMF initiated on-demand DL PRS

1a.	Either: UE sends an on-demand PRS request through an LPP message (e.g. LPP RequestAssistanceData) including the requested or recommended PRS configuration, e.g. specific PRS pattern, ON/OFF, periodicity, BW, etc. Note that this step is optional and only applicable for UE-initiated on-demand PRS request.
1b.	Or: LMF decides on its own (e.g. Inactivity of positioning methods based on DL-PRS) that LMF-initiated on-demand PRS procedure is instigated.
2.	LMF sends an on-demand PRS request to the gNBs. This request may be carried in an NRPPa message (e.g. TRP INFORMATION REQUEST).
3.	The serving and neighbouring gNBs return a response to indicate whether to support the requested PRS configuration. This response may be carried in an NRPPa message (e.g. TRP INFORMATION RESPONSE).
4.	LMF sends a notification for the on-demand PRS request to UE through an LPP message (e.g. LPP ProvideAssistanceData), which may include the updated PRS configuration.
It can be seen that both LMF initialized and UE initialized on-demand PRS needs LMF to request the PRS information from gNB, who makes the decision of PRS configurations. From the RAN3’s perspective, the NRPPa message should be enhanced to support LMF to request on-demand PRS information. 

2.1 NRPPa messages
Currently LMF request PRS configurations from the RAN nodes using TRP Information exchange procedure. In Rel-16, the PRS configuration is fixed at RAN nodes and the RAN nodes report the configurations when requested from LMF. 
In order to support on-demand PRS, the LMF needs to send the indication to switch on/Off the PRS resources (sets) or the assistance information to request gNB to configure PRS resources. The gNB then determine the PRS configurations and responds to LMF. For semi-persist and aperiodic PRS, the LMF may indicate the PRS resources (sets) to activate the transmission of PRS. The gNB then response with the acknowledgement of the PRS transmission. 
There are two ways to support the on-demand PRS transmission: 
Option A: Enhance the existing TRP exchange procedure to support on-demand PRS; 
Option B: Define new procedure to support on-demand PRS.
It is known that the configurations that a gNB can configure for PRS transmission are determined by the gNB. A LMF cannot request the gNB to transmit PRS with arbitrary configurations that LMF wanted. Therefore, LMF should firstly collect the PRS configurations from the gNBs and LMF can only request a subset of the PRS configurations for switching on/off the transmissions.
Observation 1: Configurations for PRS transmission are determined by gNB and LMF cannot request arbitrary configurations from gNB. 
Observation 2: LMF needs to firstly collect the PRS configurations from the gNB and it can then request/recommend a subset of the configurations for switching on/off the transmissions. 
If the LMF requests a subset of the configurations, such as a subset of resources or resource sets, for PRS transmission from the gNB, the gNB may not needs to response with the full PRS configurations that the gNB determined based on the recommendations. The gNB may only need to response with the acknowledgement of the activated or deactivated resource (set) information. 
Observations 3: gNB may not always need to respond to LMF with full PRS configurations when LMF request on-demand PRS transmissions.
In the current TRP information exchange, the TRP Information Type List IE is mandatory in the TRP Information Request message. In on-demand PRS request, LMF may only need to include TRP ID and the recommend PRS configures.  In the TRP information response message, the TRP Information IE is also mandatory and LMF may not need to include the full PRS configurations in the response message during the on-demand PRS procedure.
Observation 4: The TRP Information Type List IE is mandatory in the TRP Information Request message while LMF may not need this information for on-demand PRS request.
Observation 5: The TRP Information IE is mandatory in the TRP Information Response message while gNB may not need to include this information during the on-demand PRS procedure.
Therefore, we propose to introduce new procedures for the support of on-demand PRS transmissions. The TP for TS38.455 and TS38.473 are also attached.
Proposal 1: Introduce new procedure for the support of on-demand PRS transmissions.
Proposal 2: Take the TP as the BL CR for NRPPa and F1AP for on-demand PRS.

2.2 The information LMF can recommend for on-demand PRS.
The LMF can recommend various information to request the gNB to configure PRS transmissions. For exampole, the LMF may include the resource ID or resource set ID to switch on/off the PRS resources or PRS resource sets; LMF may recommend the particular periodicity, the bandwidth choices, etc. 
It is known that the RAN2 and RAN1 have also been discussing the information that can be included in UE-initialized and LMF-initialized on-demand PRS transmission procedures. It is proposed to wait for the RAN2 and RAN1 to decide the parameters and complete the contents of the stage 3 messages based on the agreements in RAN2 and RAN1.
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]Proposal 3: RAN3 to wait for RAN2 and RAN1 to determine the detail parameters for supporting the on-demand PRS transmission.
3. Conclusion
Based on the discussion in this paper, we propose the following:
Observation 1: Configurations for PRS transmission are determined by gNB and LMF cannot request arbitrary configurations from gNB. 
Observation 2: LMF needs to firstly collect the PRS configurations from the gNB and it can then request/recommend a subset of the configurations for switching on/off the transmissions. 
Observations 3: gNB may not always need to respond to LMF with full PRS configurations when LMF request on-demand PRS transmissions.
Observation 4: The TRP Information Type List IE is mandatory in the TRP Information Request message while LMF may not need this information for on-demand PRS request.
Observation 5: The TRP Information IE is mandatory in the TRP Information Response message while gNB may not need to include this information during the on-demand PRS procedure.
Proposal 1: Introduce new procedure for the support of on-demand PRS transmissions.
Proposal 2: Take the TP as the BL CR for NRPPa and F1AP for on-demand PRS.
Proposal 3: RAN3 to wait for RAN2 and RAN1 to determine the detail parameters for supporting the on-demand PRS transmission.
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5. TP for TS 38.455
START OF CHANGES

[bookmark: _Toc51775940][bookmark: _Toc56772962][bookmark: _Toc64447591][bookmark: _GoBack]8.2.11	PRS Transmission
[bookmark: _Toc51775941][bookmark: _Toc56772963][bookmark: _Toc64447592]8.2.11.1	General
The PRS transmission procedure is initiated by the LMF to request the NG-RAN node to configure the PRS transmissions. This procedure applies only if the NG-RAN node is a gNB.
[bookmark: _Toc51775942][bookmark: _Toc56772964][bookmark: _Toc64447593]8.2.11.2	Successful Operation


Figure 8.2.11.2-1: PRS Transmission procedure, successful operation
The LMF initiates the procedure by sending a PRS TRANSMISSION REQUEST message to the NG-RAN node. This message shall reply with the PRS TRANSMISSION RESPONSE message.
[FFS]

[bookmark: _Toc51775943][bookmark: _Toc56772965][bookmark: _Toc64447594]8.2.11.3	Unsuccessful Operation
Not Applicable.
[bookmark: _Toc51775944][bookmark: _Toc56772966][bookmark: _Toc64447595]8.2.11.4	Abnormal Conditions
Void.

NEXT CHANGE

[bookmark: _Toc51775998][bookmark: _Toc56773020][bookmark: _Toc64447649]9.1.1.21	PRS TRANSMISSION REQUEST
This message is sent by an LMF to request an NG-RAN node to configure PRS transmissions.
Direction: LMF  NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	PRS TRP List
	
	0 ..1
	
	
	YES
	ignore

	>PRS TRP Item
	
	1 .. <maxnoTRPs>
	
	
	EACH
	ignore

	>>TRP ID
	M
	
	9.2.24
	
	-
	

	>>Requested PRS Transmission Characteristics [FFS]
	
	
	
	
	
	



	Range bound
	Explanation

	maxnoTRPs
	Maximum no. of TRPs in a NG-RAN node. Value is 65535



[bookmark: _Toc51775999][bookmark: _Toc56773021][bookmark: _Toc64447650]9.1.1.22	PRS TRANSMISSION RESPONSE
This message is sent by an NG-RAN node to ackknowledge the PRS transmissions.
Direction: NG-RAN node  LMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	PRS Transmission TRP List
	
	0 ..1
	
	
	YES
	ignore

	>PRS Transmission TRP Item
	
	1 .. <maxnoTRPs>
	
	
	EACH
	ignore

	>>TRP ID
	M
	
	9.2.24
	
	-
	

	>>On-demand PRS information
[FFS]
	
	
	
	
	
	



	Range bound
	Explanation

	maxnoTRPs
	Maximum no. of TRPs in a NG-RAN node. Value is 65535.



END OF CHANGES

6. TP for TS 38.473
START OF CHANGES

8.13.17	PRS Transmission
8. 13.17.1	General
The PRS transmission procedure is initiated by the gNB-CU to request the gNB-DU to configure the PRS transmissions. This procedure uses non-UE-associated signalling.
8.13.17.2	Successful Operation


Figure 8.13.17.2-1: PRS Transmission procedure, successful operation
The LMF initiates the procedure by sending a PRS TRANSMISSION REQUEST message to the NG-RAN node. This message shall reply with the PRS TRANSMISSION RESPONSE message.
[FFS]

8.13.17.3	Unsuccessful Operation
Not Applicable.
8.13.17.4	Abnormal Conditions
Void.

NEXT CHANGE

9.2.12.27	PRS TRANSMISSION REQUEST
This message is sent by a gNB-CU to request a gNB-DU to configure PRS transmissions.
Direction: gNB-CU  gNB-DU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	PRS TRP List
	
	0 ..1
	
	
	YES
	ignore

	>PRS TRP Item
	
	1 .. <maxnoofTRPs>
	
	
	EACH
	ignore

	>>TRP ID
	M
	
	9.3.1.197
	
	-
	

	>>Requested PRS Transmission Characteristics [FFS]
	
	
	
	
	
	



	Range bound
	Explanation

	maxnoofTRPs
	Maximum no. of TRPs in a NG-RAN node. Value is 65535



9.2.12.28	PRS TRANSMISSION RESPONSE
This message is sent by a gNB-DU to ackknowledge the PRS transmissions.
Direction: gNB-DU  gNB-CU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	PRS Transmission TRP List
	
	0 ..1
	
	
	YES
	ignore

	>PRS Transmission TRP Item
	
	1 .. <maxnoofTRPs>
	
	
	EACH
	ignore

	>>TRP ID
	M
	
	9.3.1.197
	
	-
	

	>>On-demand PRS information
[FFS]
	
	
	
	
	
	



	Range bound
	Explanation

	maxnoofTRPs
	Maximum no. of TRPs in a NG-RAN node. Value is 65535.



END OF CHANGES
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